Estrous cycle-dependent changes in basal and ethanol-induced activity of cortical dopaminergic neurons in the rat.
The influence of the estrous cycle on dopamine levels in the rat medial prefrontal cortex under basal and ethanol-stimulated conditions was evaluated by microdialysis. The basal dopamine concentration in the dialysate varied markedly during the estrous cycle, being highest in estrus and lowest in proestrus. Furthermore, a challenge intraperitoneal administration of ethanol (0.5 g/kg) induced a significant increase in dopaminergic output (+50%) during estrus but had no effect in diestrus or proestrus. Ovariectomy or pretreatment with either finasteride (a 5alpha-reductase inhibitor) or clomiphene (an estrogen receptor antagonist) prevented this ethanol-induced increase in dopamine concentration. The effect of ethanol was restored in ovariectomized rats by pretreatment with estrogen but not by that with progesterone. Our results thus show that the basal levels of dopamine in the prefrontal cortex are dependent on the phase of the estrous cycle. Furthermore, this dependence appears to be attributable to the effects of ovarian steroid hormones and results in a differential sensitivity of the dopaminergic neurons to ethanol. The hormone-induced changes in the activity of these neurons might contribute to the differences in drug sensitivity and mood state apparent among phases of the estrous cycle and between the sexes.